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Tl - MICROCOMPUTER 

AB - PROBLEM TO BE SOLVED: To provide a microcomputer capable of easily performing accurate 
time control in a CPU, performing a real time processing by the CPU at all times and minimizing 
the capacity of a memory for tentatively storing data at the time of data transfer by a DMA 
controller further. SOLUTION: In the case that the CPU and the DMA controller require the two 
cycles of clock signals CLK as instruction cycles, the data transfer by the DMA controller is made 
possible only in the two cycles C1 A C2A, etc., of a first half in the respective four cycles C1 , C2, 
etc., of the clock signals CLK and the CPU is made operable only in the two cycles C1 B, C2B, 
etc., of a second half. 

IN - MIZUNO SHIYUUDO 

PA - ROHM CO LTD 

IC - G06F13/28 

©WR/DERWENT 

Tl - Microcomputer includes direct memory access controller forwarding data to central processing 

unit corresponding to specific clock cycles of clock signal which appear at regular intervals 
PR - JP20000005708 20000106 

PN - JP2001 195348 A 20010719 DW200156 G06F13/28 005pp 
PA - (ROHL ) ROHM CO LTD 
IC - G06F13/28 

AB - JP2001 195348 NOVELTY - A DMA controller forwards data to CPU corresponding to specific 
clock cycles of clock signal which appear at regular intervals. 

- USE - Microcomputer. 

- ADVANTAGE - Exact time control in CPU is performed. Reduces memory capacity required for 
storing data temporarily in case of forwarding data to CPU by using DMA controller. Performs 
real-time processing due to CPU. 

- DESCRIPTION OF DRAWING(S) - The figure shows the timing chart in which transition of the 
condition of the wait signal output and a bus switching signals of CPU and DMA controller. 
(Drawing includes non-English language text). 
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- SOLUTION: In the case that the CPU and the DMA controller require the two cycles of clock 
signals CLK as instruction cycles, the data transfer by the DMA controller is made possible only 
in the two cycles C1 A C2A etc., of a first half in the respective four cycles C1 , C2, etc., of the 
clock signals CLK and the CPU is made operable only in the two cycles C1B, C2B, etc., of a 
second half. 
I - G06F13/28 



Page 2 



13.04.2005 09:13:31 



THIS PAGE BLANK (uspto) 



BEST AVAILABLE COPv 

i 



(19)B*HHm* (J P> 02) 2r H ^ fF ^ *g (A) <11>«WWI«&H#* 

#UI200i -195348 
(P2001-195348A) 
(43)&ffl B 7 £ 19 B £2001. 7. 19) 



(BDIntCT FI f-73-h'(#%) 

G0 6F 13/28 3 1 0 C0 6P 13/28 3 1 0Q 5B0 6I 



C21)flMHH» 


fcH2000-5708( P2000-5708) 


(71) tHHA 000116074 






(22)dUHB 


J|£JS12^1^6B(2000.1.8) 


jitajftAg.-tiAjagB^wr2igM> 




(72) SMI* *S 


















(74)ftSA 10O08S5O1 












F^— A(##) 5B061 D009 DDI! DD14 RRD3 



(54) K580««5] T-r^D3>tf-x— ^ 
(57) [gift] 

[IRS ] CPU T'OlBi^l^MtSlS-^KtT a i J: 
tfTS, C P Ufci SH^a^^Smro ; i: 

g/Wc-r h z t h t>( 7 o n >- a - * * mm- 

•••rtW|? J J i ^>2"9"-f ?/kC 1 A % C2A, -WDM 
4*tf>2tr-r?/t'C 1 B. C2B. ••••C^^CPU^Slf^ 



M 

2 









a 






* 




> 

CL 

o 


* 
















a 
< 
s 

Q 








a 




a. 
u 


* 






if 




o 
< 




S 

o 


H 






• 




G 




DMAC 


ft 



BEST AVA!Lftt*t-c w. - 



mZ<tTO DMA3 y h o— 5 £ p^^g Ltz v-f ? nn >-tr 

EiaT'(i:*3lWaBI^§3&^««®i: =5r-6 k l>tz* M# 

^OE^-C'cO^D MA3>hn- 7 fcr J: -5 

*Tttfc t tmik-t-Z 14 9 03 y . 

[00 0 1] 

[»«OlW-*»»iHff] •t'JWBKa («T. r CP 
Uj tBSa-TS) £tfhT& .Tt^<T-*IBIi£fT?D 
M A 3 y h a— 9 SrflteJt v -f ? a 3 y f *- 9 t,zm* 
&h<7)X'$>&. 

[0002] 

[fifcfeo&ffi] DMAayhu-y< l zJ:&7 : -9&&<V 
LT(i, DMAnyha-^^CPUtc^tLT* 

UCjfc3IS3Hi\ -S^-^IKII^T-rSi-C^XT 1 

fc, C PU^X-x^^S:ffifflL^rV>W®fcDMAn 

[0003] 

[f^^si^Lctdii-r^iRS] L*»L$r*«&. v^-m 
cot-, c p uz'iimfsmw&iEmizTr ock tmmxh 

& k , CPUizX W*Jfi£&ZtiX^6MRiFFitC 
lit, r-*£-«fWe*&*i^£fca*3**y*)«» 

[0004] -zzx-. *mu£. c pux'cojm%sm 

fflWZ&mizfroZkrfX'Z . 4fc. CPUCiS^ 
fIM£?gmT3£2;#T'#, DMAnyhn 
— 7 (c J: & 7*— 9 fcj*C9Ktlc ^ 5: -^CW & 
TtafrZM ^ U £ £ S 9 o 

[00 0 5] 

oDMAayha-^ZftMLtzU 9uay 

mk£tt&ftj£<n^xitt#jm&m^mtmk 

tc&kkMz^ im&coEISlX'COX-DMAziyhTi— y 

^-^lEM^fgfc «r S J: 3 *= LT v \« . 
[0 0 0 6] ;«CJ:'). DMAn>-hD-5tc«J: 



!(2) 001-195348 (P2001-19534 8A) 

immm-&zktf t X'£&£oiz%z>. tfz. dma^ 

yha-5li. CPUOiWt^iMBSrgttSifcSK, 

vx-zhx^tth. 

[0007] 

$>&U 9uay\Zx.—9l0Ocr>7n-y9fflX'h&. 

iticpu, 2iiDMA3ybD-5 s 3<iuaffqgs&. 

4«v;Pf-7*U^^ 5 {SRAM, 6<iROM^0f&c7) 

a-, 9ti**-OiB)f8i!E]8k 1 OtiF I FO^U, 
1 l(i7D/tr— fa?nyhn- 5 (fcTF, r F D 
Cj fcB&ie-rS) Tft*. 

[0008] CPU1, DMA3yhn-52, SV, 
I3»0§&3 tzl±nmcr>? u •/ i?«#c L Ktfmm? o 

^fcUT*i^*i"Cv>*. *msmiBX'&. cpu 

1 TttPBI^D7 ?«2t-f 9Mt 1 otfXfe*-*>f 
fc&O, itz. DMAayhzi-7 2t,z£Z>T : -?mm 
Itmntv v9<r>1^r4 9)VX\ EWrbiiS i><Ok-T 
h. tiz. DMA3yhD-52ll &\*Ty*fVk 
Wi2^y*?Vk<7>2**ry*!Vftf8.ktcr>X^Z>* 
[0009] USB*^f200 4^fiL)tf-^li 
y'JT/W >^-7i-x7S:^t-r^i-8tc:S#3a 
iilS. tfc, U S B^X h 2 0 O^-f-^ti^j.- 

LTii^^ixS. 4fleP0SS9{i=if- J L-8$r«ieH-Stt 
fcfc. USB^Xh2 0 0i:RAM5i:iOia-C<OT f — ^ 
CMS-^a K(CUD M A3 >- b 2 »J 
#Tx/Rx-REQ*3l^-5. DMAayhn-5 
2tt'J HltTx/Rx-REQt»t4t , ^ 
1+-* y^MRt&*t jl — 8fcRAM5t <0ST<0-f — * 
€i*$-ra4&-rs. «. **-8fcRAM5k<0BTC«aS 
^ixSx-^iSF IFO^^yi 0t=-H^Wt1ffittSft 

[00 10] FDC1 1«, 7D7C-fU?I«5'f 
r (JHT. r F D D j hBSa-fS) 3 0 0£flflflrrSt 
fctfc, FDD3 00i:RAM5J:<^ra-C'^'T-^eill 
^tr^ WcaD M A3 y hn-7 2 1= y hflfF 
DC-REQ^iiS^-S. DMA3yhn-52«y^ 
XXhft#FDC-REQSrS<tSi:, S2f+>^ 
<B#FDC 1 1 fcRAMSttfDlSJ-CiOx-^®*^^ 

[00 11] ^f?tUB3tS, >7Jl^ hffWAIT^C 
PUiai/DMA3>'ha-7 2(:-¥-i.Sti:t{c, v 
A^y-\s7^4tZJ<.X.Vi*)*gz.mn&C&!§-z.Z>. CP 
U 1 {i^x^ Mf-WA I TWJ\4 W<J\sThZ k^lZ 
#mmk%>). —-ft. DMA3yhn-7 2li'?X'f 



BEST AVAILABLE eOPV 



!(3) 001-195348 (P200 1-1 9534 8A) 



[00121 4«. Wf^Wftffl 

7 2**S^g$*Ut^*X-C*S D MAAX B U S - D M A 
— ^ y\-x«0#i.fi-§-BC*in-Kyl'-e?>^i: 
» fcriiC P U 1 tfSSKSflfc^XT** C P UA'XBU 
S-CPU£. S/^A^^SYS-BUStCiHJM- 

[0 0 13] Plflt®S&3^ii>ai*$^ : &te^^^ 5 
>^-V>-hS:@2l;^rf . ^X>f MfWA I TRV 

-f**Cl, C2. ■•■4WC»4 s «)2^>f 1 A. C 

2A. -WWU^iO. — SffW2t^f? 
yt^ClB. C2B. -t'tin— U^/Ufc&S. 
[00 14] liLLiOs CPUlS^DMAnyho- 
7 2cO*t^, MlAC, ^fA^SYS-BUStf)ffi 

fifcLK^t^^ci, C2, -ncnm^i 

-•M^/UCIA. C 2 A. ••••Cti. CPUli^ift 
JUL D MA3y h o-5 2«Wfl£WRJWcti:* i: i: t> 
yXf^SYS-BUS<OSfflii<DMA3y 
ho-5 2£-5-;t<i>*U &¥c02-«M ?/UC 1 
B, C2B> -Tit. C P U 1 jPttfOTttttJB. DMA 
3ybn-7 2^*^Kffitc ; 5:i.i:tt>K. ^x-r2>A 
X S Y S - B u s (nmm-tfc P U 1 iz* t htlh . 

[00 15] ^a-y^ft^-CLKco=S-4^ 
-f^/UCl. C2. • •rtC0l?¥^2-'M 1 A. C 

2 A. -t^DMA3yhD- 7 2iZXhf— 
fitzimk**), ifc. S^2t>f^ClB, C2 
B. --C'<7)ACPUl^W5Jlli:^:-5.. 

[00 16] DMAavhn — 5 2lcj:& 

-f-^Ki^o^TMfcr^fc^-r. CPUili^ny^i 
-S|-CLKC04-7M ^/I^l-^CO*^^ ^/l-fcSrS— £ 
coiWft*gi: %h cOT\ C P U 1 T*{iiE5SSr^EI©l® $r 
^ttTact^-c^sidt^s. ifc, CPU1 
Ji, J1jW±. ±tE-^coi&fm«T'#B$iJrfF^£C:J: 

[00 17] &fz. DMA3>h Q— 7 21CJ; ^^r— ^ 
CPUl<0!Wt^i?£SH--i>C:2:3:<, Ji2» 
tt±, ^ay^m^CLK^^^/UT'x-^&i** 

1 EWt 3— ft^XBiSaum* Wf 5 d fc #T-# h i. => K 

[00 18] $t\ fifJfefOv'X^A-Cti. USB*Xh 

2 0 0 i: R AM 5 t: <7)|g|T*0 D M A 3 ^ h Q— 7 2 
S^f-^^&fcfT-^tJi. CPUltJ:SFDD30 



OOH^Hi^a^i:, «fc 9flS&c01fft^^T^X-f-k/\' 
XSYS-BUS*«a-y^$ixTV^MEI(:. 8 
co=fr-/-C— 7o- ^T^f— 7D- £i@.r ^Sri^J: o iz 

-r&tiMz. =r—9* —&fmzm#rr s f i fo 

1 0£8~1 2 8AM V<r>?g.m.tLX&% . FI 

fo>*'j i QtfyMztcht— ftxmtr&x.otztt: 

[0019] .ri"UC#LT, 2js^SfiJgffi.^vX^AT 

DMA3>-ho-72tCi*x— ^iEJ*«i. 'J — 

4 h#Hi*fc:SllfT'r&*£*:tt. f /2[bps)£0-f-^ 

KajMtt-fliwfflWi^ti-rv^. usbi. lcoste-c 

ti . 7 y T/**? ytfO b' -y ]- X U - 1 2 (M 

bps)T'2>&cOT\ ^o-y^S-sf-CLKcOJiljggtf £24 
[MHzlIiLtKLTiSWf, F I FO^ty 1 0cO!g»£ 

2 /^f b i: "t S -~ i: ***C# & . 

[0020] FDD300tRAM5i: coOT'COt* — ^ 
DMA 3V ho— 7 2<nM%Mzi 9fr;b 
FDD3 0 0cO^-?!iEi*3&K3rl(Mbpsk FI 
FO^^'JJl 6Sfc-T^i:. FDD300tRAM5 , 
COST'CO t* y h- X h'J — A<i 6 2.5 [kbps] ffc-S . 
±&Ltz£oiz. USBI. lcoSfStcMJC? 
•^T^o.y^^CLKcOjgS^t^i^tTfcWf. + 

[ o o 2 1 ] ft. ±smsmmx'\i. cpul dma 

RV. p^IUI&3Cftaco^a-y^« 
-f-C L K Sr a -y ^ 1 1 T# 5. ± P t^-? T V 

CcoJ:dtc-rSft*>Dt=:. DMA3yho-52i: 
l±^n-^f^CLK COH&&S: ni&izLX mM? a y 
7fc LT-§-i.S^i:lcj:-5T. DMA3>fa-5 2tc 

tl$. n=2tLX&l-riZ. ^Q-y^«^CLKcO#4 
Hf>f ?/mi:DMA3yfn-7 2t:«kSr— ^E5S2r 
2Hlfi : acii:^ - r-^5cOT:\ DMA3ybn-72C? 
a y ^ <t#C L K £• -?-coi * a >y t UT-¥-i.fe 
i^-tijltS^'-X h^T'COx-^Ki^Kz:^^- 

i>cofJ±'5:<. cpu*iioco^^f-f 9)V\iz&t 
m9w7<ry*4 7 rl&nm&felzttm-t h— ^co^S 
. DMA3VVn-7Cj:S 1 0cOr- 
^^Mt^-f 5 a >y 7 Vft4 ^/Waco^fSCffl 

s-rs— ^cof^jA**-rs^coiEfa-C'Jic p 

®tmt*&ttl>t,z^ ^^coErarcOADMAny 

P UXT/D MA^yhn- y-tf&W&Mlztc httiz 
It. i^Xr-J^^x^m^^^lM^^iLX^^X i>Wb 

[0023] 



BhST AVAILABLE COPY 



!(4) 00 1-1 95348 (P200 1-1 95348A) 



D M A a -y Y a— =y \ZX & "r—r&Mco^Mzfrfrfr h 

h^h znx-. mefffimmzimn ozt 

cpu^«m^f^£g{ts.ri$r<, JijHt 
[01 ] *5E B JcO— USS^SST'i, 1,7^03^1 



1 CPU 

2 DMA3ybn-5 

3 HffQIR 

5 RAM 

6 fficOJSffllUIS 

7 y«jrM^-7i-X 
8 

9 jfifK9@H 

10 FIFO^'J 

11 7fl7t-f ^?3yhn-5 
100 7^f^o3ytWyXfA 
200 USBtfXt- 

30 0 7D7t-f<^K7>f7 



[013 



,100 



200 

— J—-, 

USB 



POO 



300 



f Tk/Rx-KEQ 

twyagj ^ *n 



S1E 



:1AM 



--5 



— 7 

1 •&& 

hDC-RhQ DMAC 
C2CW 




— SYS-BUS 



HI 



-<CLK 



BEST AVAILABLE COPY 



:(5) 001-195348 (P200 1-1 95348A) 



l®21 



CI 



C2 



CLK 

w o A c lT J 





fj C1B ' 


C2A 


— 


C2B 


t 












i 















i r 



r 



«JBtS X 0M *C A CHU I DMAC )[ Ci'U X 



THIS PAGE BLANK (uspto) 



